The National Institute of Neurological Disorders and Stroke (NINDS) established the National Institutes of Health (NIH) StrokeNet in the fall of 2013 to facilitate the rapid initiation and efficient implementation of small and large multisite exploratory and confirmatory clinical trials of stroke prevention, treatment, and recovery, as well as validation studies of biomarkers or outcome measures. NIH StrokeNet sprang from an earlier NINDS-funded clinical trial network called Specialized Programs of Translational Research in Acute Stroke that focused only on phase II clinical trials and biomarker studies of acute stroke. Since the publication of the NIH StrokeNet User Guide in 2016 that detailed the organizational structure, as well as the development and implementation of trials within the network,^[@R1]^ NIH StrokeNet has grown substantially in the number of participating clinical sites, the number of ongoing trials, and scientific and educational impact. We provide a summary of the first 7 years of the network, the completed and ongoing trials, the recent impact of coronavirus disease 2019 (COVID-19) on the network, and a blueprint for reinstitution of clinical trial enrollment following the COVID-19 pandemic. Detailed information regarding the NIH StrokeNet, its ongoing trials, and educational webinars can be found at the website <https://www.nihstrokenet.org/>.

Evolution of StrokeNet and StrokeNet Trials
===========================================

The initial task of the first years of StrokeNet was development of the network infrastructure including the National Coordinating Center; National Data Management and Statistical Center; 25 participating regional coordinating centers, sites within each regional network; a central institutional review board for all participating clinical research sites; a central research pharmacy; prevention, acute stroke, and recovery working groups; education and imaging cores; key committees; and the NIH StrokeNet Data and Safety Monitoring Board. The network has grown dramatically with 27 regional coordinating centers and over 500 clinical research sites throughout the United States.

While the infrastructure was under development, StrokeNet also solicited, developed, and submitted clinical trial proposals for potential funding. Investigators refine concept proposals as they deem fit and submit to the NINDS to determine alignment with programmatic priorities. If NINDS approves concept proposals, investigators return to the network for assessment of feasibility through both detailed surveys of StrokeNet sites and a population-based epidemiological assessment, before the final trial submission to the NIH for peer review. Since the process began, 109 unique concept proposals have been submitted of which 37 were submitted to NIH for formal review by NIH Study Section (3 are currently pending review). Of these, NINDS has funded 10.

The NINDS designed the NIH StrokeNet to support phase II and phase III stroke trials. During the first years of the network, NIH StrokeNet focused on developing infrastructure and new proposals and assisting in the completion of trials already funded by NINDS. These previously funded trials included the following trials completed with NIH StrokeNet assistance: the NETT (Neurology Emergencies Treatment Trial) Network supported POINT (Platelet-Oriented Inhibition in New TIA and Minor Ischemic Stroke)^[@R2]^ and SHINE trials (Stroke Hyperglycemia Insulin Network Effort),^[@R3]^ the NeuroNEXT (Network for Excellence in Neuroscience Clinical Trials) supported RHAPSODY trial (Safety Evaluation of 3K3A-APC in Ischemic Stroke),^[@R4]^ and the MISTIE 3 (Minimally Invasive Surgery Plus r-tPA for ICH Evacuation)^[@R5]^ and i-DEF trials (Intracerebral Hemorrhage Deferoxamine).^[@R6]^ Additionally, the NIH StrokeNet continues to assist 2 ongoing studies funded before initiation of the network: CREST 2 (Carotid Revascularization Endarterectomy vs Stenting)^[@R7]^ and CREST H.^[@R8]^ The first 3 trials implemented fully by StrokeNet were DEFUSE 3 (Endovascular Therapy Following Imaging Evaluation for Ischemic Stroke 3),^[@R9]^ Telerehab,^[@R10]^ and ARCADIA (Atrial Cardiopathy and Antithrombotic Drugs in Prevention After Cryptogenic Stroke).^[@R11]^ For DEFUSE 3 and ARCADIA, the design, funding, and implementation occurred entirely within StrokeNet. Telerehab was originally designed outside the network framework and approved for funding as a single-center study and then adapted and implemented into StrokeNet after the funding decision.

The first of these multicenter trials fully designed within the network, DEFUSE 3 (Table [1](#T1){ref-type="table"}),^[@R9]^ was funded in September 2015. This phase 3 randomized trial compared thrombectomy and standard medical therapy versus standard medical therapy alone in patients 6 to 16 hours after they were last known to be well and who had remaining ischemic brain tissue that was potentially salvageable. DEFUSE 3 stopped early in the summer of 2017 for overwhelming efficacy. In 2019, the trial received a Distinguished Clinical Research Achievement Award. This award was presented to the top 2 studies among all nominated clinical trials in the United States in 2018, "that show creativity, innovation, or a novel approach which demonstrated an immediate impact on the health and well-being of patients."
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The second trial, the Telerehabilitation trial, was the first multicenter trial of telerehabilitation versus standard in-person physical therapy.^[@R10]^ The trial demonstrated that 6 weeks of intensive therapy substantially improved function and that telerehabilitation was not inferior to traditional in-clinic rehabilitation for improving motor status (Fugl-Meyer arm motor scale). The trial design was prescient given the social distancing required during the ongoing COVID-19 pandemic and likely represents the digital future of ambulatory physical therapy for certain groups of patients.

The ongoing third trial, ARCADIA, tests the hypothesis that apixaban is superior to aspirin for the prevention of recurrent stroke in participants with cryptogenic ischemic stroke and atrial cardiopathy, as defined by 1 of 3 cardiac markers: P-wave terminal force \>5000 µV× ms in ECG lead V~1~, serum NT-proBNP (N-terminal pro-B-type natriuretic peptide) \>250 pg/mL, and left atrial diameter index ≥3 cm/m^2^ on echocardiogram (Table [1](#T1){ref-type="table"}).^[@R11]^

Since 2018, when NINDS renewed funding of the network for 5 additional years, the number of funded trials and active clinical trial sites in the network increased markedly (Table [1](#T1){ref-type="table"}). At the time of the COVID pandemic, 6 trials were recruiting: MOST (Multi-Arm Optimization of Stroke Thrombolysis), Sleep SMART (Sleep for Stroke Management and Recovery Trial), I-ACQUIRE (Infant ACQUIRE), TRANSPORT2 (Transcranial Direct Current Stimulation for Post-Stroke Motor Recovery A Phase II Study), ARCADIA, and ARCADIA-CSI (ARCADIA-Cognition and Silent Infarcts). In addition, 2 trials had been ready to open enrollment, ASPIRE (Anticoagulation for Stroke Prevention and Recovery After Intracerebral Hemorrhage) and SATURN (Statins Use in Intracerebral Patient). The FASTEST trial (FVIIa for Acute Hemorrhagic Stroke Administered at Earliest Time) was funded on February 28, 2020, with enrollment planned to start in the early fall.

Educational Core
================

Since the beginning of StrokeNet, the educational mission of the network has been a priority. StrokeNet includes yearly-designated StrokeNet clinical research fellowships at each regional center across the United States, and our Educational Core leadership coordinates this education program and mentoring process across the network. The activities and outcomes of educational core have been detailed in an article published recently in *Stroke*.^[@R12]^

Imaging Core
============

Since the beginning of StrokeNet, the imaging core has been providing support to the clinical trial design in terms of imaging protocols and homogenization of imaging across sites. In addition, StrokeNet offers a common mechanism for central collection of images for all clinical trials. Combined with the use of common data elements in the coding of these images, the central collection of images allows for increased standardization of imaging across trials and for pooled analyses in the future. Such efficiencies are highly desirable considering the high cost of imaging in clinical trials.

Impact of COVID-19 on NIH StrokeNet
===================================

COVID-19 represents a once-in-a-lifetime event that profoundly affects all clinical research now and going forward. Stroke research has unique challenges since patients often have communication issues requiring consent from legally authorized representatives, severely ill stroke patients may require intubation, stroke patients often move across several healthcare settings before returning home, and stroke patients frequently need transportation to health care or research facilities. Organized research networks like the NIH StrokeNet are uniquely positioned to address unforeseen challenges such as COVID-19. The response to an extraordinary situation can be coordinated across all trials and trial sites in the network while communicating best practices, innovative approaches, and the changing environment among the national principal investigators of all ongoing trials, as well as site principal investigators from hundreds of recruitment sites.

By February, recruitment had been accelerating in many of the trials, some of which had just begun enrollment in the prior months, and was poised to start in 2 of the trials. The events surrounding COVID-19 impacted clinical trials by closing clinical research activities at many institutions nationally and internationally in March 2020. The NIH StrokeNet leadership met regularly with the central institutional review board leadership to discuss the situation across the network. Concerns pertinent to the rapidly evolving situation included the safety of current and potential research participants and research staff, as well as the potential impact of research activities to the clinical care and resources available to potential COVID-19 patients. On March 13, detailed guidance regarding the COVID situation from StrokeNet leadership, the central institutional review board, and the NINDS was sent to StrokeNet trial investigators (Table [2](#T2){ref-type="table"}).
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In consideration of the safety of patients, study investigators, and the clinical resources and personnel needed for clinical care of COVID-19, and after discussions with the StrokeNet leadership, all study enrollment was suspended in StrokeNet trials on March 24 while maintaining follow-up of participants, to the extent possible, within ongoing trials. While the primary goal of suspension of enrollment was safety of relevant parties during the peak of the pandemic, StrokeNet leadership and the trial principal investigators used this time to redesign processes and protocols within the trials that would enable safely restarting enrollment in the trials as quickly as possible, while recognizing the local conditions and requirements at a given site. Within a month of suspension of enrollment, 2 trials had submitted a plan to the central institutional review board for reopening enrollment, and a template letter for restarting trials was provided to all trial principal investigators to assist them in crafting a trial-specific plan and request to central institutional review board to restart enrollment (<http://nihstrokenet.org/documents>).

Table [3](#T3){ref-type="table"} describes some of the specific impacts of COVID-19 and the proposed solutions by the network to address these issues. Solutions include increased and innovative use of telemedicine and digital technologies, flexible approaches for interactions of the study teams with participants, a centralized approach to electronic and remote consent across all trial sites rather than each individual site, innovative approaches to online survey and focus groups for studies using exemption from informed consent, clear masks for therapy with infants and young children to allow perception of facial expressions, and reconsideration of all study processes including timing of enrollment from onset and outcome assessments. Some of these changes had already been initiated earlier in the year but were accelerated by the COVID-19 pandemic. Many of the changes will be positive changes for our clinical research platform going forward.
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One additional challenge is that the COVID-19 pandemic may alter the standard of care or usual and customary care for control groups, particularly in our rehabilitation therapy trials. Changes in care may include less in-person and less frequent therapy, less home care, less social support, etc. Thus, we plan to document these changes over time to measure their potential impact on the interpretation of study results.

As of initial submission of this report on May 18, 2020, 55 days after suspension of trial enrollment, all of the trials have officially reopened for enrollment except for I-ACQUIRE, with 3 trials having enrolled new participants. Yet, while trials have officially reopened centrally, only a small number of individual trial sites are approved currently to enroll research participants by their institutions.

Summary of Lessons Learned
==========================

One major strength of a large network such as StrokeNet is the substantial number of talented and collaborative clinical research investigators in StrokeNet institutions across the United States. Working with the larger stroke community, such a coordinated talent pool generates many trial ideas (109 proposals thus far) and spurs innovation: adaptive trial design of multiple therapies (MOST), the first phase III multicenter infant stroke recovery trial (I-ACQUIRE), a combined stroke prevention and outcome trial (Sleep SMART), a pragmatic trial (SATURN), and the first exception from informed consent trial of spontaneous intracerebral hemorrhage with use of mobile stroke units (FASTEST).

Perhaps the greatest strength of NIH StrokeNet and its investigators is the ability to respond quickly and collaboratively to external events. Most commonly, scientific advances can impact the design or conduct of large phase III trials that often take ≥10 years for investigators to plan, successfully navigate NIH review, obtain funding, and complete enrollment. For example, DEFUSE 3 investigators extensively redesigned the trial within 2 to 3 months after the late 2014 and early 2015 presentations of 5 positive endovascular trials that led to an immediate change in clinical practice. The redesigned DEFUSE 3 trial also led to a major change in clinical practice.

COVID-19 represents a unique and rare external event that requires the full attention of our clinical and research infrastructure. The interaction of COVID-19 and stroke is proving to be a very active area of research that NIH StrokeNet is poised to help address, as we begin to collect data to quantify the impact of COVID-19 across our trials. Most importantly, the COVID-19 pandemic, like any critical external event, provides NIH StrokeNet and clinical researchers everywhere the opportunity to rethink how we can do research better.
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